During 10 months, 155 isolates of Serratia marcescens were cultured from 105 patients, of whom 49 were considered to have significant infection. The 155 isolates were typed by bacteriocin sensitivity, and 137 (88.4%) were assigned to 37 provisional bacteriocin groups; 18 isolates were nontypable. No major outbreaks of nosocomial infection were demonstrable; however, there were four chronologically separate minor episodes of cross-infection that involved two or tbree patients per room or unit, respectively.
Lately, a variety of opportunistic microorganisms have gained notoriety by causing serious infections in debilitated patients. Serratia marcescens, long considered a nonpathogen, is now among these (3-5, 12, 21, 23, 24) and has caused outbreaks of noscomial infection (1, 2, 6, 14, 16) . The increased prevalence of this organism was noted within our hospital during the past 2 years. We recently developed a procedure for typing S. marcescens by bacteriocin sensitivity (20) ; we now wish to show the use of the procedure in defining the epidemiology of S. marcescens infections in our hospital.
MATERIALS AND METHODS From 1 June 1970, through 15 April 1971, 155 isolates of S. marcescenis were cultured from 105 patients. The isolates were identified as previously described (19) , as were 24 isolates that had been encountered a year earlier, frozen, and stored at -65 C (20) . The isolates were typed by bacteriocin sensitivity as previously reported (20) .
Patient charts and laboratory records were reviewed to differentiate between significant infection and colonization by the organism. The criteria of Thoburn et al. (18) served to categorize the patients.
To determine the prevalence of the organism in the upper respiratory tract of laboratory personnel, throat swabs (tonsils and posterior pharynx) from 72 
RESULTS
The sources of S. marcescens from patients are shown in Table 1 . The organism was often isolated from the respiratory tract. Of the five patients with questionably significant infection, three isolates were cultured from patients in outside hospitals; the chart of one patient was not available for review, and one patient had S. marcescens in his urinary bladder urine at the time of necropsy.
The age and sex distributions of the 100 patients with significant and insignificant infection are listed in Table 2 . The organism appeared to have a predilection for middle-aged and elderly patients in both groups. The sex ratio was five males to one female among the patients with significant infection, but less than 2:1 in patients with insignificant infection. All but three patients were Caucasian. The underlying illnesses of the patients are shown in Table 3 . The patients with significant infection had a variety of diseases which predispose to infection with opportunistic pathogens. We judged that S. marcescens contributed to mortality in 9 of the 49 patients with significant infection. The organism colonized in the respiratory tract of several patients with chronic bronchitis. S. marcescens colonized and remained colonized in a number of patients with predisposing illnesses. Table 4 shows the distribution of all the patient There were four episodes of cross-infection involving two, in one instance three, patients of the same room or unit (Table 5 ). In all instances, the durations of hospitalization over- hospital. The isolates belonged to the same respective bacteriocin group as did the isolates that had been cultured previously (Table 6 ).
Seventy per cent of the patients of both groups had received respiratory assistance. However, all respirators were free of bacteria after decontamination, despite the fact that several of these that had been employed for patients with significant infection had become grossly contaminated with the organism during use.
Environmental sampling yielded one isolate of S. marcescens (bacteriocin type 9) from a drain beneath the examination table of the urology cystoscopy room on 9 March 1971. A patient with known urinary tract infection attributable to S. marcescens bacteriocin group 9 had been identified 5 months previously.
DISCUSSION
Typing S. marcescens by bacteriocin sensitivity is simple and reliable. Over 85% of the isolates were typable, a number similar to that obtained by serotyping (22) . We found that certain bacteriocin types of S. marcescens were more prevalent than others: strains of bacteriocin types 1,4, 9, 14, and 18. This finding is similar to the observation of Wilfert et al. (22) who found that four serotypes of S. marcescens were prevalent at Boston City Hospital. It would be of interest to determine whether isolates of a particular bacteriocin type are of identical serotype. If not, then simultaneous bacteriocin and serotyping would result in greater epidemiologic sensitivity.
The incidence of cross-infection attributable to S. marcescens appeared to be low. There were four chronologically separate instances of crossinfection, but each was confined to a single room or unit; two of these epidoses occurred in the intensive care unit.
S. marcescens colonized in half of the patients from whom the organism had been cultured (11) . The majority of the patients with significant infection attributable to this organism probably carried S. marcescens in their upper respiratory tract or elsewhere, or both, at the time of hospital admission. Only through appropriate stresses, such as attendant antimicrobial drug therapy or respiratory assistance, was the organism capable of eliciting its pathogenic potential. We should like to refer to this as "iatrotechnical" (Gr. iatros, physician; Gr. techne, art) infection in contrast to "nosocomial" infection, a term that often is used synonymously with cross-infection. The majority of patients had received some form of respiratory assistance which implied an association between inhalation therapy and infection or colonization. However, the data obtained from bacteriocin typing ruled out this mode of acquisition, which was in agreement with the fact that the respiratory equipment was sterile. We recommend that future reports describing outbreaks of nosocomial infection be documented by specific typing of bacterial isolates (bacteriocin or bacteriophage typing or serotyping) to rule out potentially misleading epidemiological conclusions.
We do not know why the organism had an affinity for elderly, seriously ill males (23) . This relationship might have been fortuitous, as our sample was small; furthermore, the male-female sex ratio was less than 2:1 in the case of those patients who were colonized by the orgnism. The prevalence of S. marcescens among elderly patients probably is a function of the higher incidence of predisposing illnesses in that age group (7) . In addition, others have shown that the increased incidence of gram-negative rods in the pharynx of hospitalized patients correlated best with the clinical severity of the underlying illnesses (10) . However, we are not aware of how and when the patients acquired S. marcescens. The organism is known to be ubiquitous in nature (8) and may gain access to, and subsequently colonize in, the human host in the community or in the hospital. There was only one pharyngeal carrier of S. marcescens among the seventy-two persons (1.4%) examined, which compared favorably with the incidence of S. marcescens in patients (1 %). The three patients who originally had been colonized had strains of identical bacteriocin susceptibility upon readmission to our hospital 1 and 2 months later. This finding was evidence for the human carrier state of S. marcescens. Other workers found a low incidence of pharyngeal carriers of Enterobacteriaceae among hospital personnel (13) ; our data appear to support this observation because none of our intensive care workers had positive throat swabs. Admittedly, no effort was made to demonstrate hand contamination by S. marcescens as a possible route of dissemination in any of the four minor incidents of cross-infection (15) . We cannot explain why some patients, who had classically predisposing illnesses and in whom S. marcescens remained colonized, did not eventually come down with serious infection. We can only speculate that there are S. marcescens strains of low-grade virulence, as distinct from strictly saprophytic strains. Little work has been done with the organism in experimental animals (9, 17) ; consequently, very little is known about its host-parasite relationships.
